Cytoskeletal remodeling mediated by WASp in dendritic cells is necessary for normal immune synapse formation and T-cell priming.
Rearrangement of the cytoskeleton in T cells plays a critical role in the organization of a complex signaling interface referred to as immunologic synapse (IS). Surprisingly, the contribution of antigen presenting cells, in particular dendritic cells (DCs), to the structure and function of the IS has not been investigated in as much detail. We have used a natural model of cytoskeletal dysfunction caused by deficiency of the Wiskott-Aldrich syndrome protein (WASp) to explore the contribution of the DC cytoskeleton to IS formation and to T-cell priming. In an antigen-specific system, T-DC contacts were found to be less stable when DCs alone lacked WASp, and associated with multiple defects of IS structure. As a consequence, DCs were unable to support normal IL-12 secretion, and events downstream of TCR signaling were abrogated, including increased calcium flux, microtubule organizing center (MTOC) polarization, phosphorylation of ZAP-70, and T-cell proliferation. Formation of an effective signaling interface is therefore dependent on active cytoskeletal rearrangements in DCs even when T cells are functionally competent. Deficiency of DC-mediated activities may contribute significantly to the varied immunodysregulation observed in patients with WAS, and also in those with limited myeloid reconstitution after allogeneic hematopoietic stem cell transplantation.